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Introduction
There is no place like home -at least not as far as getting injured is concerned.
The Queensland Injuries Surveillance Unit (QISU), which records details of injuries Yet, the vast bulk of the literature which analyses personal injuries is concerned with injuries which occur in the workplace (or in the course of performing one's work) 3 There is very little analysis of injuries which occur in the home even though, as noted above, such injuries comprise a large proportion of the total. The purpose of this paper is to provide a partial remedy for this neglect by analyzing, using the injuries recorded on the QISU data base between 1 January 2003 and 31 December 2005, injuries which are the result of spousal abuse and which occurs mainly -though not exclusively -in the home. 1 For details of the QISU data see http://www.qisu.qld.gov.au 2 10 percent of all injuries occurred at school or other public institutions; 13 percent occurred in recreation or sports areas; 8 percent occurred in the street; and 12 percent occurred at "other places". 3 Research into workplace injuries has been mainly concerned with issues relating to severity and recovery time, for example, see Johnson and Fry (2002) and Borooah and Mangan, J. (1998) or attempts to quantify the economic and social costs of work place injuries such as Andrioni, (1986) . 4 Casualty ward data has been used to study spousal abuse in many studies including: the US Centre for Disease Control and Prevention (1993) ; Roberts et.al. (1994); and Roberts (1995) . Lawler (1996) has indicated the value of casualty ward screening as a means of identifying "hidden" incidents (inter alia Day, 1995 , Hankivsky and Kingston-Riechers ,1995 , Kingston-Riechers 1997 , and Bowlus and Seitz 1998 , 2000 :
1. The psychology of spousal abuse and the characteristics of the abuser(s)
2. The incidence and gender distribution of abuse 3. The economic and social cost of abuse.
In this context, this paper is concerned with: identifying persons who are most at risk of suffering spousal assault; the incidence of spousal assault; and the severity of injuries resulting from spousal assault. It asks: who are the persons most vulnerable to being assaulted by their spouse? Are spousal assault injuries more (or less) severe than injuries from non-spousal assault and accidental injuries? Do the recorded figures for assault injuries on women understate the true number of assault injuries and, if so, by how much?
McCauley et al (1995) , Eisenstat and Bancroft (1999) , Mollon (2004) and Woods (2005) have reported on the profiles of females most likely to suffer spousal abuse.
5
These were based on clinical observations of abused women. In this paper we take an alternative approach to identifying vulnerable women: after separating the injuries in the QISU data into those which are result of spousal assault and those which are not, we use econometric methods to establish the probabilities of women with different characteristics from being injured through spousal assault.
5 Those less than 40 years of age, with a past history of abuse, who have undergone recent separation or divorce, and who have a partner who is over-attentive. While the frequency of spousal assault has attracted academic attention, the severity of injuries resulting from spousal assault has attracted much less attention.
6
The QISU data contain information on the severity of injuries -through a triage assessment of the urgency of the injury -and this study was able to exploit this data to compare the relative severity of injuries from different causes.
Lastly, the under-reporting of cases of spousal assault is a problem faced by all studies of spousal abuse. This under-reporting occurs in two distinct ways. First, there is under reporting of the number of cases of spousal abuse. Second there is the underreporting of the severity of spousal abuse injuries. These two facets of under-reporting are related in that less severe injuries are likely to remain unreported while more severe injuries are often blamed on "accidents". Arriving at the "true", as opposed to the reported, number of injuries due to spousal assault is, therefore, an important aspect of enquiry in this area. We employ Bayes' theorem, in conjunction with information on the external cause of injury contained in the QISU data, to estimate the number of "accidental" injuries that were, in fact, the consequence of spousal assault.
Violence within marriage has obvious implications for the stability of the affected families and the happiness of its members but it also imposes wider social and economic costs. Max et. al. (2004) estimated the direct and indirect costs of spousal violence against US adult women.
7
They estimated the total costs of spousal violence to 6 See, for example, Sherman (1992) 7 In their study, direct costs of spousal abuse included spending for health care related services such as visits to emergency departments, hospitalization, and payments to health care professionals. Indirect costs included the value of lost productivity from both paid work and household production and was evaluated using data on the mean daily value of work and household production from the 1996 US Bureau of Labor Statistics.
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The Nature of Injuries Due To Spousal Assault
The QISU reports the intention underlying an injury: 93 percent of the total number of injuries was accidental; 3 percent was the result of (non-parental/non-spousal) assault; 2 percent was due to "other intentions"; 1 percent was the result of self-harm; and 8 See, Australian Bureau of Statistics (1996) . et. al. (2000) for Australia, report that 1.3 percent of females and 0.14 percent of males admitted to emergency departments on any one day are there as a result of partner-inflicted injury. The QISU data also show that of the female with injuries admitted to hospital, or who were advised admission but refused, 1.3 percent had injuries caused by spousal assault; the corresponding figure for men was 0.21 percent.
10 Table 1 sets out the salient features of injuries due to three intentions: spousal assault; non-spousal assault; and accidents. Injuries resulting from spousal assault are mainly -though not exclusively -to women. Table 1 show that four out of five injuries due to spousal assault were to women and one in five such injuries were to men. By contrast, three out of four injuries resulting from non-spousal assault, and nearly two out of three accidental injuries, were to men. The gender bias in spousal assault is well documented. For example, Australian police records show that women were eight times more likely to be victims of spousal assault than men while Statistics Canada (1993, 1999) estimates suggest that, compared to men, women are six times as likely to suffer spousal abuse as males.
9 Needless to say, many cases of domestic assault do not lead to injuries which are treated at a hospital and hence will not appear on the QISU data; at the same time, injuries from spousal assault could be misreported on the QISU data as being accidental. 10 Statistics Canada's (1993 , 1999 Violence Against Women surveys of 12.000 Canadian Women found that 29% of ever married and 50% of divorced women in the survey had been victims of domestic abuse of varying degrees of severity. The average age of the injured parties in cases of spousal assault was, at 32 years, four years greater than the average age of victims of non-spousal assault and 12 years greater than that of those who suffered accidental injury. 
Econometric Estimates
In the econometric work we asked two questions. First, what was the relative strength of the different factors influencing the probability of a person being injured through spousal assault? Second, after controlling for other factors, were injuries from spousal assault more (or less) severe than injuries from non-spousal assault and accidental injuries?
In order to answer the first question we estimated a logit model in which the dependent variable took the value 1 if an injury in the QISU data was the result of spousal assault and the value 0 if it was not such an injury. These show that four factors significantly increased the probability of a person being injured through spousal assault:
(i) gender: being female; (ii) race: being an ATSI; (iii) age: being aged 22-45 years; (iv) labour market status: being unemployed or a home-maker. For example, given the composition of the sample -in particular, injuries to ATSI were 5 percent of the total number of injuries -0.44 percent of the total number of injuries were spousal assault injuries; however, if all the injuries were to ATSI, the proportion of the total injuries which were the result of spousal would rise to 1.9 percent and the number of spousal assault injuries would rise from 313 to 1,624.
12
.
In terms of the econometric results, an obvious limitation of the data is that the marital status of the injured person is not known. In other words, for unmarried persons the (population) probability of spousal injury is necessarily zero and ideally singles would be excluded from the estimating sample. However, this deficiency is not as constraining as might appear at first blush. The term "spousal injury" encompasses violence by: a legally married spouse; a cohabiting partner to whom, however, the victim is not married; a person with whom the victim is in a sexual relationship but who is neither a husband nor a cohabiting partner. Consequently one could be unmarried or even
single and yet be the victim of "spousal violence".
As a robustness check, we re-estimated this equation on all individuals above the age of 30 years in order to exclude many of the unmarried injured. These results, which 11 The marginal probability, associated with a determining variable, of being injured through spousal assault, is the change in the probability of being so injured, consequent upon a unit change in the determining variable, the values of the other variables remaining unchanged. For discrete variables, the marginal probabilities refer to changes consequent upon a move from the residual category for that variable to the category in question. 12 By introducing ATSI interaction terms, we also allowed for the slope coefficients to be different between ATSI and non-ATSI. However, the coefficients on these interaction terms were never significantly different from zero. spousal assaults in the sample, only 13 were to persons who were employed; the other 160 victims were either unemployed or home-makers.
The previous section noted that one in five spousal assault victims were men. To test for gender differences in the probability of spousal assault, the logit equation was estimated separately for women and men above the age of 15 years. These results, shown in Table 3 , indicate that the only determinant of the likelihood of men being victims of spousal assault was unemployment -compared to other men, unemployed men were more likely to face spousal assault. On the other hand, the age, ethnicity, and economic effects -noted in the above discussion to Table 2 -applied also to women.
In order to answer the second question, this study defined the severity of an injury in terms of its triage assessment and categorization by the Emergency Department to which the injury was presented. The categories used in this paper were: "very urgent"
(QISU triage categories: resuscitation; emergency; urgent); fairly urgent (QISU: semiurgent); and not urgent (QISU: non urgent). Table 4 shows the estimation results from estimating an ordered logit model in which the dependent variable took the values: 3, if the injury needed very urgent treatment; 2, if the injury was fairly urgent; 1, if the injury was not urgent.
Shown alongside the estimates are the marginal probabilities of an injury being assessed as "very urgent".
13
These show, for example, that: injuries to females were less 13 The marginal probability, associated with a determining variable, of being in a particular triage category, is the change in the probability of being placed in that category, consequent upon a unit change in the The results show that the probability of spousal assault injuries being very urgent was not significantly different from that for accidental injuries: the marginal probability of spousal assault injuries, with accidental injuries the residual outcome, was not significantly different from zero. Since the marginal probability of non-spousal assault injuries was significantly negative, spousal assault injuries were more likely, by 5.6 points, to be assessed as very urgent compared to non-spousal assault injuries.
Estimating the True Number of Assault Injuries to Women
Injuries through spousal assault are but a particular instance of violence against women. The QISU recorded 937 injuries to women which were intentionally caused: 31 cases of sexual assault; 38 cases of parental assault; 247 cases of spousal assault; 612 cases of "other assault"; and 9 cases of assault through police intervention or operation.
These 937 injuries through assault comprised 3 percent of the total injuries to women (31, 948) . The recorded number of assault injuries to women could, however, underestimate the true number of assault injuries to women: even if one focuses on only those injuries recorded by the QISU, and ignores those injuries which are not presented at hospitals, there is the possibility that some of the injuries to women which were recorded as accidental were, in fact, the result of assault.
determining variable, the values of the other variables remaining unchanged. For ease of presentation, only the marginal probability of an injury being categorized as "very urgent" is shown. There are a number of reasons why spousal abuse is likely to be under-reported.
The first is the embarrassment or shame factor which is motivated by a desire on the part of the abused person to internalize family issues, to look for ways of minimizing the potential impact of isolated abuse cases on other family members and from self denial (Eisenstat and Bancroft, 1999).
14 Another reason for under-reporting is the fear of further retributory abuse. Closely allied to this is the fear is the fear of family disruption if the attention of the police or other governmental agencies is drawn to the abuse. The final reason is the guilt factor, where the abused person feels that the abuse is in some way a just punishment for their failings in the relationship; in such a situation, the victim will often report their injuries as resulting from an accident rather than deliberated abuse (Headey et. al., 1999) .
In this section we provide an estimate of the "true" number of assault injuries to women. Let C represent the event that an injury was the result of "contact with a person" and let A represent the event that the injury was the result of an assault. Of the 937 assault injuries to women, 75 percent were the result of contact with a person.
Consequently, for women, the conditional probability P(C|A) = 0.75 where P(C|A) is the probability of injury through "contact with a person ", given that it was the result of assault. We are, however, interested in the conditional probability P(A|C): the probability of injury through assault, given that it was the result of "contact with a person".
By Bayes' Theorem, P(A|C) = [P(C|A)×P(A)]/P(C).
Since, of the 31,948 injuries to women, 2,361 were the result of "contact with a person" and 937 were the result of 14 Males are known to be highly susceptible to this factor and are less likely than females to admit to abuse because of issues of self-esteem (Lowenstein, 2005) . We can, similarly, estimate the true number of spousal assault injuries to women.
Let S represent the event that the injury was the result of a spousal assault. Of the 247 spousal assault injuries to women, 78 percent were the result of contact with a person.
Consequently, for women, the conditional probability P(C|S) = 0.78 where P(C|S) is the probability of injury through "contact with a person ", given that it was the result of spousal assault. We are, however, interested in the conditional probability P(S|C): the probability of injury through spousal assault, given that it was the result of "contact with a person".
By Bayes' Theorem, P(S|C) = [P(C|S)×P(S)]/P(C).
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Conclusions
This study, which differs from other studies in this area by its application of econometric methodology to injuries data, analyzed the nature of spousal assault injuries comparing such injuries to non-spousal assault injuries and accidental injuries. Those most likely to suffer abuse were females, indigenous persons, those not in market employment and those aged less than 45 years of age.
Our finding that spousal abuse and indigenous status are highly correlated is consistent with results found for indigenous populations in other countries. One hypothesis is that the consumption of alcohol (as determined by its price) is directly related to the incidence of abuse. Markowitz (2000) , using data from the National Family
Violence Survey for the USA, has shown that higher alcohol prices appear to reduce the level of domestic violence against women but offer no clear evidence for reducing the level of violence against men.
While age, gender and indigenous status are personal characteristics beyond the sphere of social policy, labour market status is not. Our results show that increasing the empowerment of women through greater labour market participation would noticeably reduce the probability of being injured through spousal assault.
That injuries from spousal assault are significantly are likely to be more severe than non-spousal assault injuries is an important finding. There is a tendency to underplay the severity of spousal assault in particular and of injuries which occur in the home in general. Our study showed that this complacency was unjustified. Of equal concern was the fact that those suffering spousal injuries were more likely to refuse further attention, through medically-advised hospital admission, than persons with other injuries.
Lastly, we suggested using Bayes' theorem to estimate the "true" number of injuries due to spousal assault. Using this methodology, we found that the reported level of spousal assaults against all women understated the true level of spousal assaults by over one-third. Notes to Table 2: The first and second equations were estimated for injured persons whose ages were, respectively, greater than 15 years and greater than 30 years. Dependent variable = 1, if an injury in the QISU data was the result of spousal assault; =0 if it was not such an injury. Absolute value of z statistics in parentheses * significant at 10%; ** significant at 5%; *** significant at 1% 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 
